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localization of the Lp lysogeticity deteminmt closely Unked to a series 

of Gal Loci, Evidence for the segregat2on of a p~ophage looked to the Ga$ 

locus ruled out the possibility of a raM.om disk-ibution of cytoplastic 

particles 5.32 cz?lI.s c&T&g h(lO> 0 These obsematiom have sfnce bsen 

ex%mded to Gal2 &d GaQ hybrids (&I. heterozygous Lp+/s), and also 

Ga$Lp+/Ga14-Lpr diploids (table ID)* A study of such diplkds segregating 

out distinguishable A types is in preparation, F'reliminary exldence also 

has been obtatied elsewhere from crosses with lysogenic pmenta, one 

camyingarcutant A (or one "doub3y Iysogmicw) the other doubly 

sensitive,’ which yielded Gal/Lp progeny jtn parental couplings (1): 

Them,~+~tionalindependence ofGalatiLpwasalsoexam+zdti 

the doubly honozygous diplotd, Conparabt,e expertients tith the closely- 

Lacl and "6 loci, hme almady b&n reportid, Lacd~revmsions were selected 

fn Lacw~6r/Lac"~@ dipl&,ds. T& resulting doubly heterozygous diploida 

frequemy (aa), 

A double homozygoti Ga3.z"Lp"/oal~~ps9 also segmgat3.tt.g a fe?e other 



"mxgznized" diplo5ds. %z resulting diploid, S-331 was infected 

5?ith l 
x 

Smqral Ga12%p~/Ga12~p iso,latlors, A to G, were then allowed 

to papilla&e on .I%5 galactose agar, I~depmdently occurring G&+ were 

seketed, ad the segregation pattern of Lp am3 Gal2 of ths resulting 

double heterozygotes was tested, The incideme of mutation to Gal* 

02 the I$+ c)lron?osom3 (ccmpltig pkse, or cia ConfZguration) was m 

pared with that on the Lps chrcmoso~e (repulsion phase, or tram- 

configmatfon). The az&ysis included a si.@e Gal+and a single Gal- 

segArsgad from a l.aqe number of dQloids, (p;lir a&.ysis) and the 

exmimtion of mny segmgants from a sk@Le mzss diploid culturn (ran&m . 

malysis)* From diploid B, 5 cis confQuxati&s and 6 tm.ns eonfiguratio~ 

(table Xl) 
were scored* 3.p canelusion frm tbio atidence/fs that the condition of 

the Lp locus, whether l..3ogedc or sensitive, has no signif'icant be&g 

O~WM&OW of the 2Gal-='aZUeles tiL2mutate to Gal+. (Those pre-' 

Uminaq data will be expanded, and also extended to a corresponding 

study of diploids first made Pkterozygous GaY.2?Lp*/Ga12%p", and then 

infected withk) 



cozzpled on the one hand with Gall+ (~5s) and on tk othesl, with GaQ- (trams ) 

$dentk& except for the arrangennent of component parts ese;abUshed'a 

mat of an ndeqwte dAp3.oid cultum to satisfy the nutritioml prereqxW.tes 

for U-V i&u&ion in K-12 (3&) ad a'1 intemediat!? grow& period mc- 

easari~ permit3 sozu-. 0 selection for haploid se,mgants. Tine @ad of A 

obtained very probably includes a Ikxited porCm derived from Ga12"Lp+ 

and Ga$'Lp+ hapIoUs* The latt9r croszovek types zay account for tkosa 

transductions which ore fomd. The data so far allow the tentative con- 

Q.us:ion of a posftion effect hypothesie and atrmgthes tb~ concept of an 

k3timte mlationshfLp of i ad Gal at a specific action site on the 

ckrolEosom, Tra?lsductions of the douhkz hzmmy@z P-331 and lysogenic 





I&m 3. sezxi.tim~ are core resistant -Lo )i"aantotypeA. Jpcanbe 

t3,ngtiisixxbl.e in cross-brush tests as follow: 

himple 

Reaction with: 
x -3ensp h *-38118. 

C a 
bacteria bacteria XI, Q 

TKO najor &g&hesos can be tested by 3Amzoss3ng these typss~ 

I Lp controls all reactions: the types k-II are de-hmulmd at a 

fl Lz, z0ctmJ.s lysogenicity/ semititity; anzother locus, Hp, controls 

(a) Both handA * are fixed at'Lp in phenotypes A and D, 

(b) )\ifJ fk& at LP in tp A;k is fixed at Mp h type D, 



crosses for I and II are A x B and C x R, The only decisive cross for II a 

-mm i-1 b is A x D, II b would be famred by the recovery of semitim 

unpmds_ctablc e Sinca them is a possibility that Lp and Hp are closely 

ll3nked a large sample of progeny mny be required, One must bear in &xi, 

in ravieviz2g these intercross data t&t the prot0trtiphs represent recm- 

bbtion of as yet uzm-qped xutritioml factors. In addition, chroreos~ 

and other 5.rre@aritiC+s correlated with iz&rstr&n wrids have not 

Been analyeed, 

Effective t~v,n&zction.s kxve been achieved in these strains, Gal- ~ 

h Ybs 4’7 and 32 have besn used as rmkp1ents3 for A produced by line 

3, 23, 31, alad 47o A reduction 5x the effectimmss of transduct5on to 

lb23 1 recipient3 is parallel tith the red&cad effec+%veness of lyso- 

ham ken dmonstrated, Hypothesis II b is doubtful,so far, The dif- 

fer&ation of theA* of different &es is still to be tested, A 

single intercmzs show no genetic difference so far, 

In preparbg this rej2ort, it has been necessary to make numerous 
references TV tk. unpubl5&ed work carried on in this leboratoly by 
Profeooor J, bderberg9 Mr, Mi, L. Home, and othersy under other auspices0 
Thsac are cited by number to the bibliography, 



Cl-x~~~teristics of F (compatibility factor) G ~(virus) -- - 

%xzisive 
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Lysogenization in Transduced and Montransduced Lp' 

Part A% Gal+ md Gal" flroe! single papmae 



Transductions to C~LIL~~ hraune-I: Segregation Patterns 

hp. 385: Strain IL724t 27 Gd" 

Colony generation 

Number lyaogenic 
h3) 

Number m~i1Jisogenic 
(60Uli) 

Number nmi&o~nic 

L 

2 Gal- non 
II 1913&l* non 

III 

Iv '. 

V 

VI 

Exp, 11312 Strain ZXI.0: 33 Gal+: 28 noa, I somA (f/23), aml 9 lye 



-..-.-.--I- --M..m.-“-..-- m---- 

x-rag ( x 103 I-) 
Uxhrc3a4zd 

No pbige PbS TJ,~ 50 100 3.50 2cKI 
---- -- 

h* p32qmo/h~ x 3.05 0 k27JOca 163 41,667 3,975 377 100 

$ suF6iTal e loo 0.033 32.8 3*X3 0.297 0,008 
,? I; (. -' ; J ,$ ,- <, ,' !,).: 9,s I? - -.-- -P" 

Lp" bmEorLa 

-- 20 m9mtes, stePi.lamp 

2 103 r/pa0 at.23 LVob ccnxktesy A, Novick, Radiobiology Inst,, 
a, of Cl~cago, 



.-----l 
C./f \a 1 -- 

So;qegntion of Gal, Lp,,).'t diploids 

-_CI-.-I-U---.-.I--- -s--.--a -- 

0 1 4 6 -0. - - 0 0 

0 1 -t- 4 + Y 4 2 0 

0 0 4 + 4 4 .n 0 1 

1 0 4 J- c 4 4 0 0 

2 0 -i- 4 -!- 4 0 0 

3 6 * s.a a-a-- 0 0 

6 0 34 4-4 7 0 

1 0 s - 4 4 4 0 0 . 
2 0 * 4. 4 -> 4 3 0 

0 0 s..l ..w-4 12 0 
U-.I”-- ---- 

50 50 Totd. tested 51 !a 



Table 8 

4 3 . ” + + 

4 4 4 Y 4 



Table 9 

Sv of Current Allelism Tests 



Table 10 

~ehmior of Gd. and Lp inLac */- DSploids 

Typcr: Of CI'O88 , F (TL Th) 

1. Bet diplofds bmJt> + - 
4 4 

b)@d + = 
+ 'I- 

2, L&ml- x LacL” (8) es b 
c 4 

(b) + m 
0 + 

30 Haploid x auxo- (d) w It/-/o 
trophic diploid + 4 

b) E1am~j excspt 

I,/ In bt CROSSBOW Lp does not sqregate. 
but Gal 1 doe8 not. 

P&LX%SIt8 Diploid progeny 
Lacx Lac4 -balk hl!, Lp 

.+ 4 + 
+ + +/O Or -/Q not segregating 

4 *lo +;a Gal* Lp" / Gal-Lp8 (linked) 2/ 
4 - 8 

Gal4 Lp* / Gal-L$ (linked) 

two closely Unked loci also differ: Gal 4 segregates, 

z/ Diploids resultfng from delayed dis$.mction revealed by heterozygotes of two Lac pseudoalleles show no segregation 
of Gal or Lp, Roversal of F atatuo reverma the polarity of the Gal, Lp aegmgation. 

J/ The'orily ~~cce&u3. demonstration of heterozygosity of Gal and Lp, 

i/ Aqation phonocopy, 

s/ +,/* jndfcates pmity for *, whother heinieygous or ho~~ozggous. 



-- 
DipIvofd Total 
lzlmlber &a4 eegre- Gal' a& ad.* Gal' hl' Infarred 

gads IJp* Tap8 Lp' LpB LPZ LPZ" L. LPZ" Lp28 Hal4 IJIal" l&l14 j&x- 
type of 
dlploid 

3.61 76 6 3 76 

12l 2 58 60 3. 
‘73 76 i! b”L Y 1: 
48 3 23 24 0 

39 0 52 8 z; 7 0 

60 3. 
3JJ 0 
47 5 

38 22 6i 

65 33 z zi 
traxla 
trtul.8 
CiS 

Cl 24 0 9 15 ‘Lt 0 tram 

El 
E2 
E3 

60 x, 0 3 27 

2 12 O li2 0 IL2 c 13. O 
ZL 6 30 0 26 12 0 6 6 12 
Ii 0 12 0 3 

14 
ii 

CiS 
tram 
CiS 

Fl F2 
ii; 

CiS 
Cl.8 
C5.S 
CiS 



Table 12 

Gss.W.c +mimtion of Host Mod~f~cat~ont ~~ 1 lines 28, 31, 47 

Genotmes Under 
I-Qqaotbesis I Hypothesis IIa Eiypothesis IIb 
Lp 10cu.s with ftid at Lp, f%xed at Lp in l.i~ 1, 

alleles modified by Mp at & iIl OthW 3.bltZS 

Phemtypes 'Syznbol LP LP w LP w 
lJ6ogenic A 4 4 r 4 F 
6E?M.i3.VH B cd+ 8 8 8 8 
sensiti?m c ,8. 8 P 8 F 
lysogsn~e# D 4% 4 8 8 + 

AXB None 
BXC NOIS 

CXD NOIli3 

AXD NODS 

% D 
NOIlt? 
A, B 

B and Lp+Mp4 

EXPTL. RJmLTS: Lines crossed Type A B C D Gal char, 

Exg~tijz, 30, 1X28 AGal-x2 0 46 1 0” 4 
UP 18 0 0 - 

CGal-‘x~ 0 
2 8” 1: 

+ 
- 

08 

l&20 
423 

L2? 

444 
!m 

443 

1x3 A Gal- ~2. 3 .U 26 1 No record 
AGal"x~ 4 22 28 12 Gal+ only 
AGal-+ 8 2 3 37 + 

0 1 0 0 
cxl;!Gd.-28 1 3 o ‘=; jj ;P$) 

CGax-xD 2 2 19 0 mostIy Gal- 
BGal-XC 0 15 13 0 + 

0 13 68 0 
31 x 31 BxA 0 26 0 1 

468 1 x 47 Ax~GOal’~ 0 0 6 
0 

527 ~GaI."xB 4 ; : z 4l 0 0 2 
528 Bx~GaP o 13 17 o 

o 8 ZL o 
529 gGal"xD 3 

2 
222 a. 0 

523 $W'xD 8 0 o 52 
37 0 019 

+ 

” 

+ 

- 

+ 

* 

4 

- 

4 

” 

I?" parent underlined, 



I  T z M e  ? a 3  

G e n e tic @ o n tro L  o f th e  S e m iresistant P h e n o typ e s : 

H y p o thes is  II 
A  3 rd  locus, L p 3 , is invo lvedr  

iJP 2  L p 3  

Type  ~y6ogeR ic  
I i i zame-2  l .ysogen% c 
% ? I7 2  m u tant 
Type  sens i tive  
- -2  
tJ -2)L7 m tant 

B xF Y ieldsr  B , F , E , C  p o g e n y  
C x E  n  

Y ieTds  B , F , E , C , A , D  #  

R e m d L ts: B X F  N o . o f P r o g e p c g  C x E  
i B C D E F  

& p  
M d . u  0 5 8 0  0  2 .0  0  0  0  0  5 9  0  

M d  IS p 2 s  P m 4  L p $  M a -  L p 2 3  M a r  L p $  
5 9  3 . 0  5 9  
!a  2  0  5 9  

' FNa3 .+ x B & $ -  
r& i+  L p 3 8  5 7  lfd l +  L p 3 '" M a r  M a l- 3  5 9  L p 3 "  0  L p 3 P  

C  M a 1 4 * 5  E  Max-  5 0  2  a  0  

oaz*  L p 3 * G a Z L 'L p + ' G a l- L p $  G a l -Lp$ ' 
3 7  2 3  3 7  2 6  

T h e  a b m e  d a ta  a re  cons is te n t w ith  t& e  h y p  
fm m  L n  a n d  L p 2 m d ifie a  th e  reac tio n  tcp  & I a x & 2 a  Th is  l oens  is n o t 

thes is  th a t a n  L p 3  locus s e p a r a b l e  

L h k e d  to L m - = - G a l o r L p ~ - M a I, 
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Keysort oarde carry 68 bits. The following scheme Is tentatfvely suggested 
for organizing the stockbook. ,Ftwther suggeatiom urgently ested. 

I 
Stock number and series (3 digits only) 

Bventandagencyt 

Wutationa spontaneousI aporadm b-t %utatfOnA~ new fsolate or receipt 

Ev - 
X-rays oro-thermutagen 

orremmbinant (sex or -x) 
Infection (F or hnbda~~. ) 
“cul-e” an a 

mid of locus &ar@dr 

indfcated 
0% 
(by transduction) 

3 

3 

auxotroph 
fernenfatfon 
sm 
other msistax3oe 

bnotypet 1 btt each for: 

Xyl,Mtl Stl,Ara,Stl,Cflu,Suc,Ce~,~,X 
M, (TJf 
Other aunt AA, Vit, Pur, etc. 
Hfrz F 
ht 
ifeterogenote or heterozygote 
any suppressor 
any tm~.-sena. 
Lporotherphage 
vl v6 %$I’2 %x 

4 
2 
2 

10 

; 

1" 
1 
1 
1 
3 

2 

s (incl Sd) 2 
Other red&. (Iv fit) 2 

misc. 5 
6t 

1YOphil 1 

35 



au/ 

23 (c 
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